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 OE. [HM)] Pt d kB LIM 9 b8 -1 L E A s s 2k A, 55 0 MSC, 385 LMP-1 X MSC %43 fb A
B TR PERIRE M . [ 7] AR BUSCE 40 M N SR U RNA IR0 LMP-1 45 55051 ¥ #E:4F RT-PCR, 3K H LMP-1 5: (4 )5 #
JH Invitrogen 23 W (1 TOPO & In] FEREF AR AN E AT 152 pENTR/D-LMP-1, 4k TOP10 2076 )5 , PRHCPH M v B +2 T 2 U R
AT 5i P 55 3235 84Kk pAD/CMV/VS5-DEST #E47 [l 55 20 J 1 45 3195 52 40K pAD/CMV/V5-LMP-1, 40401 5 Bk BH
T R T A R 2 7 STORE, ] Pacl N US4 AL 5 FHHE e 203A 20 0 J 75 2 0 20 s R i, DAORR B 344 5 K L
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IR EHS R IR WA R B ESASIE AN £, [458] FIH Gateway FARM HE LMP-1 3 20 Bty 35 2R AH X 8] 52 n]
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Abstract; [Objective] This study was designed to construct a recombinant adenovirus vector contains LMP-1 gene, and
investigate the osteoinductive activity of MSC which were transfected recombinated adenoviral vector carrying LMP-1 gene.
[Methods] Total RNA was extracted from rat osteoblast and the LMP-1 gene was acquired by RT-PCR, the LMP-1 gene and entry
vector pENTR/D-TOPO were used to create the entry clone with the directional TOPO clone technology, then the entry clone and
the expression vector were used to create the expression clone through the LR recombination reaction. The adenovirus expression
clone was linearized by Pacl and transfected to the 293A cell line to harvest a high titer. Ad-LMP-1 was infected into the 3rd
passage MSC, the expression of LMP-1 was detected by Western blot. The osteogenic activity of MSC was evaluated by the
expression of collagen I, ALP, osteocalcin and the formation of bone nodule. [Result] The LMP-1 gene was successfully acquired
and confirmed, the entry clone and the expression clone were both verified by enzymes digestion, and the expression clone was
further confirmed by sequenced. The expression of LMP-1 was detected successfully in MSC. The increasing expression of collagen

I, osteocalcin, ALP and bone nodule were observed by comparing to the control group. [Conclusion] Gateway technology not only
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make construction of the pAd-LMP-1 recombination adenovirus vector simple and fast, but also get a high transfection efficacy in

MSC. LMP-1 gene can induce the osteoblast differention of MSCs,

reliable to be used in further gene therapy research.

and improve its osteogenic activity. The adenovirus vector is
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LIMA L& F -1 (LIM mineralization protein-1,
LMP-1) /& H 42 5 1E s ey 4n e N 5, e 1
BCEAE R T RER AL S 56 R 73 W A 4 BB
HEREAWMEIESLKEENA (bone morphogenetic
proteins, BMP) LA KA K -+ B1(transforming
growth factor B,, TGF-B,), R B3 SE BT A% 410 )i 43
WHES 5T SR T N NE . TESh s R Sh S
B, /NG B LMP-1 L AL s 2 550 50RE 4
A G iy 4 L 5T 40 T, AT 45 SRS E b1 Tl B
B, LMP-1 Y R0CE 75 SRR IR T B B A
PEE IRt TR, A5 Gateway HEAR
e LMP-1 84 i B 20, LAY 22 480,
LMP-1 FE K 5 A 6] 78 5+ 40 il (mesenchymal stem
cells, MSC) , i i:J HE A 52 0 21 5 % BG4 v MSC
TR 2ESR, RE— 2 YE LMP-1 1775 S
H, NJESER) LMP-1 BEPUG YT B g i B e
WFFEBEsE SLa;

1 #MArE 7%

1.1 EFEKF

AR A LT W AN DU AR Kb
DMEM 155230 F Gibeo 23w 5 1 4 fig Ji filg | 11 754
Ji SR T Sigma 28 7 5 Trizol \DEPC  RT-PCR it
& Plu = R E RS, B DNA B
& .DNA FRifE Marker Ok /NMEUH & 95 DNA
A ) & 2 0 F Takara (K3E ) A A) ; A T3
R F & (& TOP10 J&RZ AW ) Kik Ak pAD/
CMV/V5-DEST (& 293A #HJfl) \LR Clonase™ fiff Il
F Invitrogen 2~ Al ; WYIEE Not I Asc 1 Pac 13
W F NEB A, MSC i 25 P 38 Khn . RS
% B WEmH M IBMX ZE4E ¢ WINEE T
Sigma A ), J @KL O, HROW T
AMRESCO A Al, g b H—diebi KR T &
WG, BT R BUE 53R | PiFEPiR [gG & SABC
R & 0 F U A F 5 S BT RK R LMP-1
PRI T 3 [E Santa Cruze /A A ; B BEFR [ Elisa
Ko F & . A 45 Elisa # R & 240 T

[J SUN Yat-sen Univ(Med Sci),2010,31(2):199-206 ]

AR EY AT,

1.2 X LMP-1 £E#FE

121 KARF @I o B 5RIMERABRL R
B sD R P Kt A 750 mL/L i K IR i
10 min, JCREBUTEEE, BT PBS AR FRIL
i, R S B B B A S & 4 4L, PBS TR
Yo, BB SR A BT R 1T mm x 1 mm BB 548 3
50 mL B0 1 o/L IR T A A = 1:6)
THALT 37 C/KIBIEAL 20 min, F-EEFR 2 min $55%
B — I, A 4 W, 43 B IR IE A6
B2 15 mL .08 T LI250x g B0 10 min, 572
B, UUVE R R B 4 i, % 100 mL/L A=
A IMLIE R L-DMEM R FR il E A, I35 E A~
ML, 2 1 x 10°/mL RN 25 em? 55590
H,37 °C.50 mL/L CO, MAEE PR % E18,
1.22 K RARF A% RNA #9423 2 Rk
B SE E A0 LR B SR A 1 nmol /L ML ZEOR A
F1 100 mL/L 5 4= If 75 1% 9% W& (L-DMEM ) i 5 1%
FE—JEAW MR AT 90% )5 , W IR IR, PBS
YRR, 44 8 Trizol 3B -BHEI TN RNA $2HL,
£ H 25 em® A Trizol & 1 mL, & FiigmY
RNA | 30 wL B9 DEPC /KM, If %t H k17
T W B ¢ PR K R 430 O BE A I, LAY ) RNA
BT -80 CUKFEIRAE, #& D(260) = 1 [ RNA %
W mL 2975 40 g RNA SRAL B 15 5] RNA 19
WeRE , HRETE 260 nm LLJZAE 280 nm 3R A] (1)
FLAH D (260)/D(280) fliiH A% B2 4 |

1.2.3 RT-PCR %k B5 3 LMP-1 A/ RT-PCR
FIFH TAKARA RT-PCR 325 & B4 T P A 35 B
o —2 RN AR 2 VE ] Oligo 5147, 3 B3] 20 Bl
FARINAT AR R T 100 wL PCR &, BT
PCR ¥ 45 °C,25 min, #RJ5 95 °C,10 s ffi g%k
SEREFASYE 55K cDNA T PCR, FIA T4 T
=20 C, B HEE A5 WARYE Genebank H K Bl
LMP-1 JEHFIH Primer 5 #A4#WiAL . 1E 5]
¥y .5 -CACC ATGGATTCCTTCAAGGTAGTGC-3'
K51 .5 -GGGCTTGTCCTTCTTGGAGTAG-3'
Hrp CACC 2 HW R 5 ATk Z g4k,
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It HAE 45 IE 1 Kozak 1), A B 158 H i
FERA IR WG R 1 341 bp 778, KR
GAPDH N Z5|%) . 1E X .5 -CAGTGCCAGCCTCG
TCTCAT-3", [z ¥ :5'-AGGGGCCATCCACAGTCTTC-
3, AL 571 bp B, AR TAKARA
PR ECH R 50 L ROWAR RIEAT 30 MG
N (98 °C,10 ;56 °C,10 s;72 °C, 1 min 25 s), 5%
JE AR 7 min S W AT RLUKSE R , JFAIH
DNA B G @ A T gl Ak mlic, W D {8 #E 17
WeRE AT
1.3 LMP-1 EARFEEFHEHNHE
1.3.1 LMP-1 5 AT#4k pTREN-TOPO # & AT
S RIGLifb H W FE WK EHIT 6 nl 1
TOPO X WK & : PCR 4l k=% 0.5 plL . EhiEw
1 L ATTEAR 1 pl JEHK 3.5 pL, BRIRS),
FIR(Z 25 C)FEE 5 min J5 VK 10 min, L2 pL
TOPO J I 7= ) i 47 % Ak TOP10 J&&3Z 25 K 7 #F
B BRRIRESA 50 pe/mL RIRE Z 1 LB F4R
HEATH VR, FARE T 37 CHEIREEFEMH 16 ~ 24 h
Je RS B ok . TCRHERAE T kIR BH A v
BT 50 pg/mL RABE R LB Hi 52k 4 mL &
T 37 °C, KPHEEH N 250 r/min FTE oL R L
8 h, Fie ME TR 4R RO A IR AR AT Bk
B, FFXFHEHAG Bk 43 54T Not 1 Asc 1 Hifib]
TS0
1.3.2 AT %5 &k # 4k pAd/CMV/DEST-
V5 Rl R & 6] 2 Rk L MRS AT SRR Y U
BESEAT LR BN AT 50k 3 L ik 84k
pAd/CMV/DEST-V5 1 pL.TE £& # % 4 L. LR
Clonase™ fiff 2 pL, P ERMNIKRBZRBZRIESEE
T 25 CKBFEE R, B2 pl =M= A
TOP10 B2 AR, Ja iR T 50 pg/mL
A RHEHEREN LB KRR, &1 37 CHHEMP
16 ~ 24 h UL PHE s b | T PRECRAS o REHE 14,
PEHUTORL , LUk %0 DL ORI B LR 5 1 k17
S5 =I5
1.4 EABREHEAE 293A AaFHaESY 1T
B 2 S 2 R 2 5 wg, FH Pac T NI
B fl =z ZetkAb, [RIEHDT 5 Bk ) Amp* Al Ori {37
&L, FRERIREEMY ITRs fia, 7 o/L Bilebise A
LYk E BV =W, ) SRR DiTE i Al AL VI P2
WD 8 # % W, 2 B8 lipofectmin #4E 72 ¥ Xt
909 F K-l B ARAR 293A ALY % lipofectmin

(wL)/DNA (pg) 2 1:1 WLl BB L 1 ~ 5 pl
1 lipofectmin I BEHEATHE YL | YL 8 h J5 5% Y
W , A E 55 350 1 mL/ AL, 78 B CPE =2
i 3 HH—k, I CPE J 45 130k . 15 293A
41 ffd tH #E 100% CPE s ] ] -80 °C,30 C#4% 15
min ZEVRAL 3 U, AT B0 A B B3, R
S— AR # LI 250 pL FRRIEGE 75 em? 55
T Y 293 A S LASE S BE TR L [W]I EU
DNA #47 PCR %% ;. F§ TAKARA MiniBEST Viral
RNA/DNA Extraction kit $EHUW % DNA, FJH H
PSS 61T PCR %55, B H 3k A & 7
SRR NG AN

TCIDs, A 510 B2 M 7 < 78 96 FLAk 73 8 i
BERRRRAR L BB 12 FL(—HE), Horbar 2 4L
SRIBAPEXT B SEBR RS EE 10 L, INA ] 20 mL/L
JiE 2R INE 55 72 (DMEM ) 9 293A Ziififir 37 CH5
FEAEREFE 10 d, 10 d J531E B TR, 1A
—HEr B CPE LA, AR T = 10699 g f5
¥ TCIDs/mL 454 PFU/mL,

1.5 KEMSCHHE ,EFS5EE

B 4 iy SD HEPER B — H, Wrsikbat, 750 mL/L
AR 10 min, JCRF BOUG BOBE FIE S F
LR G LR G 4 41 4003 85 T PBS bk,
P 5 DA R ] B A MR, B S mL SRR A
PBS £ Wi wh v 86 B2 A A, PR 2
F 15 mL BB 250 x g, B0 10 min, W3
PEW , UTTEAMI A 100 g/L i DMEM 10 mL,
FHWAE WRFT BB, R 2 4 25 em? 85
FEH 37 C, ARFRITECHR 5%CO, TR FE (1) 35
FEA TSR3 d R R, 6 d e m IR,
10 d J5 20 80% -4, 2.5 mL/L JHaE 1 B 4k
AR, kb 3%

55 3 A8 MSC FH o =X 4t A 43 i XF CD29
CD44 .CD105 FH , CD45 B 3E 47 46 I 2 52 5 H)
5 38 MSC # AT HUIRIAE S (& 1 pmoL/L b
FEKAN, Insulin 10 mg/L, IBMX 0.5 mmol/L,
Indomethacin 0.2 mmol/L [ 100 g/L & ## DMEM) ,
HMEHES (7 0.25 mmol/L HLIR M E .10 mmol/L
B—i R H M5 10 nmol/L H#b ZEKFANY 100 o/L &
B DMEM) , 4 JES 43 4 TI0 4T O, P 3 4 e ot
TT%E,

1.6 XI5 4A
53 AR 5 8 G I A ] 114 J3% 4 52 8K (multiplicity
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of infection, MOI)¥iX504H s> A B .C.D 4 4H(A
20 MOI = 0.1;B £ MOI = 1;C 41 MOI = 10;D 4
MOI = 100); Xf B8 4H . F FH Ad-LacZ §% 4% (MOI =
10) 1 R FHPEXT B E 41, R Is 28 5% & (MOI = 0)
YERBAVEXT B F 41 5 B — A 529 20 12 FL (A
6 FLAR ) HEA T IR EE
1.7 Fidis

25 3 AL MSC 105 12 4~ 6 LR (5 x
10* cells/fL), Fricsshe,24 h 58N EE 5 25 M 4%
LR FEH R E I AR R i, 5% T4 1 min,
R S IR I SRS, IR A Ak ek 4
77,12 h G Rk Hop iR gt . 3 d JE i,
FEFLINAFER 5L | mL, 7 d JE e, [RIInH4 iR
KSR FAGI 10 d J5 PRI, 14 d J5 PRI
W, DR BA BREFR R T A
1.8 EEFRAEMERERETE. BEES2NKRN

EAE AR G A A5, R 2 )
NP RUER B R BT S Rk ey S Nl Ry G LR R
TR it 1% P55 A u/mg
1.9 ®mEALEDN I EAREER,BHEE, UK
B 55 4 B

FIH 3585 BB TS FLAR P AR A, %
g2 JEHURBE R, HR e AR & s I A i
TR . 3 AR AT R e e o, WS
AT B o
1.10 Western-blot # il LMP-1 & & 7 MSC &
HIFRIXE R

BEYY A8 h J5 I A0 M SRR MR VK SR A
WA B 11 34T SDS-PAGE LUK ; £ #E 10  —41—
PUREE AL 8 SN, 56 B AR AT
111 SEit=#aeE

RIEHE R x + 5 7R, FIH SAS8.1 Geits#
A AT GE A B 4 0] 22 S R 5 2500, 4L )
P L3R SNK Siit

2 % R

2.1 BEBEHEMNS B EFMNTEE

BCE A RD S 24 b BIRT LR R O BE A0
M, A SRR A, Z2 M IE BN 48 b J5 Al
LR ARG 70% ~ 80%.,
2.2 REHREAE RNA 25

S0 RNA J Bk &5 3 R . vl UL 18S Fil 28S

SRS SR 2880188 = 2:1, W1 KR T RNA
SERE APOGEEMESS R . D(260) = 0.473,D(280)
= 0.233,D(260)/D(280) = 2.03, %/~ T #& RNA
iR AEIR (E 1),

E1 ABHS RNA 5 LMP-1 £F RT-PCR =8
kBl
Fig.1 Total RNA of the osteoblast and RT-PCR product
of LIMP-1

A: The totall RNA was detected by 1% agarose gel
electrophoresis, which showed the 285:18S=2:1, and the 5S was
found ahead of them. B: The RT-PCR products showed that the
LIMP-1 target gene in the line 2 was approximately 1 300 bp,
which was consistent with expectation. The line 3 was an internal

product.

2.3 RT-PCR ZEI5# 18 LMP-1 EF
BHBEMNZ PCR 2P 5 wL 47 HIK
(| 1B),
2.4 NTRENBIIEE
AT SE R R U)2E e 45 R DL 2,
2.5 WERNEESNFLER
R A Uil il W e o 7/ /N L 5
Jf 5 Genebank H1 LMP-1 (3 [H 5 . AF095585 ) fi
BLAST [bA8, KRS —3, el =742
2.6 fREHME 293A AP ELE
FEMRRT IR A RE YL |8 d J5 293A 41 i H #E 24
100%CPE (21 B #5800 ) , 40 ML AL s 25 5, 9
B VAU EE DNA A, LARTA H ()3 H 5]
Yioh s e PCR R, F K AT AU H 15507,
SRR oA B (B 3)
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2 NITRERET YA R HELRN DNA AEHRE
PCR Ak E
Fig.2 The entry clone and the PCR product of the viral
DNA templates

A: The entry clone was verified by digestion, line 4 was

the entry clone, line 2 and 3 were the product digested by Notl,
Asc | respectively, which were both approximate 3 900 bp, Line 5
was the digested product by both Not I and Asc I. The LMP-1 gene
was located at about 1 300 bp as expected. B: The PCR product of

the viral DNA templates extracted from viral supernatant, the target

gene is about 1 300 bp.

3 293A MR R BELRE R H A RMRFEE N
293A 4 HE

Fig.3 The 293A Cells and the viral infected 293A cells
A: 80% confluence of 293A cells, irregular-shaped, grew
adhered vigorously. (x 100); B: The infected 293A cells appeared
100% CPE, cells necrosis, and became round, small, and Grape-

like floating. (x 100)

B ‘
L

B4 MSC MBS MEMHARERESEERE
Fig.4 Adipocyte and osteoblaset induction of MSC

A: The adipocyte was found after the MSC were adipoinducted ,
the lipid droplets was stained red by oil O. (x200); B: The bone
nodule accumulated after MSC osteoinducted, which was stained red

by alizarin red. (x 200)

5 LMP-1#3 MSC R BiE M

Fig.5 Osteogenic activity of the LMP-1 transfected MSC

A: Immunohistochemical staining showed the expression of
osteocalcin in MSC after infected, the positive cells was that the
brown particle in its (200 x) cytoplasm; B: Immunohistochemical
staining showed the rich expression of collagen I in MSC after
infected. (200 x); C: Immunohistochemical staining showed the few
expression of collagen I of MSC after the pAd/CMV/V5-LacZ
infected. (200 x); D: A number of bone nodules were found 3 weeks
after infection, and the bone matrix secreted by MSC was also found,
which were stained red. (200 x)

27 =EEEMmES

3 d Ja Al WA KRB B A, e B, 1
JAJE o] UL MSC WG EEER VS TE R, AR AN, 9 d
5T UMEAR, 55 2 48 MSC 2 KR ik kK,
JERAIA 1,3 18 MSC 2 KABIE, ek K,
TSI R — B 3 4% MSC #EF T S IR 5 5
4 G AT IE RLL LA BIhAr O Yeft, S n] DL g™
a5 UL R R PE M B e, 55 3 48 MSC #E473
AN MIAKE I, AT WL CD29* £ 96.27% ; CD44+ 24
99.51% ;CD105* 2 90.38% ; CD45 £ 96.08% .,
2.8 FrIEEEFR i PR B R AR E

SR 1 R )G 2 A A Al FLR BE 97
W, R ELISA J5i%E ALP &4 R ELAN L YL 2
FE 1 JER 2 ARR ALP, &5/ Xt &0
T 22 gt LU F {50518 £ 106.19 F19.92, 1
P<0.01, ZREAGT27 8 L SNK P AL, &
PR E 4L, F LR ILEREAGIAEL, ER%
AR E A B Geit2e i S, IR IS 4L MOl
= 10 BA R 750w B E 1EE A
29 HEFBHEENNE

WAL 1 RS 2 R RS, A
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ELISAYLIN G B85 &R & i, RIMASALRIERS
ALP 5L, 7 250 a5 R F A6 23 3 R - 114.88 F1
193.15,# P < 0.001, £ =5 A G E X,
PSS E 4, F 4, IRMIRI R BAHS DA
Z A F R L, AR A E R
BAG2EE , REY MOL = 10 B B A Foi
HiAEFESRRBEN, 51 RPERER R —2
(#%1,2),

FT1 EFEMALPRE

Table 1 The ALP concentration of the culture medium

(U/mg)
Group 1w 2W
A: MOI=0.1 0.256 + 0.036 0.286 + 0.029
B: MOI = 1 0.350 + 0.028 0.358 + 0.022
C: MOI = 10 0.395 +0.042 0.405 + 0.035
D: MOI = 100 0.302 +.011 0.309 + 0.008
E: Ad-LacZ control ~ 0.138 2 0.011 0.146 + 0.018
F: MOI =0 0.136 + 0.006 0.143 + 0.021

ANOVA showed the difference among the groups were
significantly (P < 0.05), SNK test showed all the difference between
each other were significantly except group E and F. The result
indicated the group C  (MOI = 10) had the highest ALP activity of
all the groups)

R2 BREMNEBBRMRE

Table 2 The Oseteocalcin concentration of the culture

medium (ng/mL)
Group 1w 2W
A; MOI=0.1 3.46 +0.20 3.46 +0.21
B: MOI=1 5.09 +.036 4.78 +0.50
C: MOI =10 5.11+0.22 5.02+0.32
D: MOI =100 4.830 +0.26 4838 +0.14
E. Ad-LacZ control 3.00 £0.15 3.09 £ 0.15
F. MOI=0 3.04 £0.12 3.00£0.14

ANOVA showed the difference among groups were significantly
(P<0.05), SNK test showed all the difference between each other
were significantly except group B, D. The result indicated the grourp
C (MOI = 10) had the highest activity of osteocalcin of all groups)

210 fREAL

WY 2 R AR, 1 BRI AR
i TR 3 SRR P R ALY R A A T e
IR, R BN WA 5 A-D,
2.11 Western-blot & il

LMP-1 JEHTE MSC H g1k, n WLAL Y2

IR e JEE 2 TR R (181 6)

Ku

Infected group Control group

B 6 MSC K LMP-1 &R 74 Western-blot F&ikE
Fig.6 Western blot showed the expression of LMP-1
protein in MSC

Left picture showed the protein was about 52 ku as expected,
and the obvious stronger expression in infected group compared to

the control group. Right picture is the normalized GAPDH.
3 4 #®

5 BT 5 A (osteoporosis, OP) M Wil fig
THRTF B FARRUCER, e Z e EANE
AR OP BT AT 24 Lok — H R N S FBHIG
PREE A MR 2 —  FE AT i3 3T B AT
PR — A FEITF RIS 3 a8, MSC 1127
PE R T REAE S 5 DR VA 7 FHARL 1 40 240 ot 2 A
LMP-1 1k 4 P4 1) B AN (LR 2 205 51 1
TE R, SERERIE 2 Fh i 155 5 8 (604% BMPs | TGF-
B 45) Mo, AEYTRE R S UEE R A R A IR
5e. PULEERE LMP-1 1B 24k, DL MSC fE y JE A
TRIT ISR 4H A, LMP-1 ¢DNA #57% MSC, /2 #F MSC
B BE AN R A A, B MSC R R TR
5 LMP-1cDNA £ MSC 3597 OP 54T, XT3 R
J7 OP ‘BT FHT i AR R % .

LER7 s TS SN A i1 U N T i P e S
F 20 L A 25 1 Bl H A% 3 A ()15 5 19 2 Ik
B, 40 BMP %, 5 BMP R[], LMP-1 240 py A
T ENAMNAE S 0T, BRETIRN RSN 3
HHIE AL, LMP-1 AR5 R B R RO
EHAESFHTARMSWMMBEANEN, £k
LMP-1 (40 I BE A Bl A 53 0 2 Rl [R]85 5 7
({245 BMP [ TGF-B, %), [RIH 448 S5k 3 (1) 4H f 53
I B4 2 0 I s i o9 R 1 SRR
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55 2 1 TR 4 TR TR Ad-LMP-1 AR B HL e MSC J5 BB PE 205

BB AR IR N B B SR TR A R T
TR IR S LA R AR ANS2 50 3 B i FHAE H /)y
TR 1 R B B IR 2R AR G LMP-1 ¢DNA 1
BEANM , REFFLE B is TB JE A, F2 20 1
Ao CT FHEA R 33k LMP-1 40 A7 Ae s in 1
Rl B ) 5 B Il R 10 A O 2 I B R
ESA P S S a2 g7 Y P R i 2 9 A A NE 2 €
H#AEHAE BMP b, & LMP-1 BB 58 AH X ¢
A6 RIS A X G Sk R 4B 5 L R b
(5 R | i A R L AR T L B W
WFoE L SRR B, AP 7 B R AR 2 I T8 A, (A 3
DRI YA 7 350 T A4 4 11 6 N R B 4L o R 2 0 2 1R
B, T ELRE DA SE A A A B LR 1 5 AR E AT
AR 5T BT AN B0 M S 7 A A A
Z, BN IS , G ot — A IS E B b 7
B SHHE R R = NREE R, IR E
A TR B KR 5 BMP R[], LMP-1 40 i
5500 T ELRE RO A G A, s e
EEE TP A RS, a7 PR LMP-
1, FLIHE cDNA 9% YL 2 wh A0 i) | o 2 d5 B 1 3%
W LMP-1 ZEARN SRR i VE AR IRAT TR
VERRGYT B i M s ot SR g 2R
JR 7 2 B A 5 D S o P B 2 1)
WA, HATKZ R Adeasy Z 484 F @ Flf
R R N NN S S Invitrogen 7 F] 1]
GatewayTM H R TR BR 8 IARM &, ek HIY
FLRPEAT TOPO 5E 0] vi e B AT 1304k, SRJ5FI A
AT s 50 B B AR S AT R R L 4
1 B S R A BB 2L S AT e i
WA I AR MR S RS e e B
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